Effects of all-trans-retinoic acid incorporated into low-density lipoprotein on invasive properties of multidrug-resistant MCF-7 spheroids.
Cultured cells grown as spheroids provide an in vitro model that is closer to an in vivo tumour than conventional monolayer techniques. Previous work from our laboratory has demonstrated that spheroids formed from multidrug-resistant MCF-7 cells exhibit invasive characteristics which were not present in their sensitive counterparts. The treatment of these spheroids by all-trans-retinoic acid (ATRA), a potent inducer of in vitro and in vivo differentiation, decreases their proteolytic activity and ability to invade Matrigel-coated filters. The efficiency of ATRA is enhanced by its incorporation into low-density lipoprotein (LDL) (LDL-ATRA). Indeed, invasion through a reconstituted basement membrane was reduced by 73% with 10(-6) M ATRA and 3 x 10(-8) M LDL-ATRA. Furthermore, inhibition of invasion was correlated with a decrease in several factors: (1) secreted matrix metalloproteinase-9 and enzymes degrading type IV collagen and Matrigel films, and (2) tissue plasminogen activator. The results observed were found with a concentration of LDL-ATRA 30 times lower than that of ATRA. This could be due to the protective effect of LDL and to a better targeting of cancer cells through their LDL receptors. LDL-ATRA may therefore represent a new and potent inhibitor of invasion that could be developed for clinical trials.